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Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project Number 14-97-018 —

The Directional Crossovers on US 23/ 74 in Haywood County,

Located from the Jackson County Line (MP 0.0) to east of SR 1158 (MP 2.07).

The strip on US 23/ 74 contains the following crossovers*:

Location 1:  Blue Ridge Parkway Entrance
Three-Leg Full Movement, Located at MP 0.2

Location 2: SR 1156 (Timberlake Road)
Four-Leg Full Movement, Located at MP 0.54

Location 3:  Motel PVA
Three-Leg Full Movement, Located at MP 0.75

Location 4:  Balsam Rest Area
Three-Leg Directional, Located at MP 0.99

Location 5: SR 1155 (Red Banks Road) / SR 1157 (Walker Road)
Four-Leg Directional, Located at MP 1.11

Location 6:  Non Intersection U-Turn With Bulb-Out
MP 1.35

Location 7:  Barber Hill Road / Seminole Road
Four-Leg Directional, Located at MP 1.45

Location 8: SR 1158/ SR 1243 (Old Balsam Road)
Four-Leg Directional, Located at MP 1.69

Location 9:  Non Intersection U-Turn With Bulb-Out
MP 2.07

*Please see the attached Location Maps for further detail.



Introduction

In an attempt to assess the safety of our roads, the Safety Evaluation Group of the Traffic Safety
Systems Management Section has evaluated the above project. The methodologies used in this
evaluation offer various philosophies and ideas, in an effort to provide objective countermeasure
crash reduction results. A naive before and after analysis has been completed to measure the
effectiveness of the spot safety improvement. This information is provided to you so the benefit or
lack of benefit for this type of project can be recognized and utilized for future projects.

Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure chosen for the subject locations was the
modification of several existing median crossovers to provide channelization that prohibits left turns
and crossing movements from the side streets. In addition, two new crossovers with “jughandles”
(Locations 6 and 9) were constructed to accommodate U-turns and left-turns denied at the
directional crossovers.

The intersections that received channelizing improvements included:

Location 4 (installed poles to prevent left-turn movements from the Rest Area),

Location 5 (installed raised pavement island and poles to prevent left-turn and through movements
from the side street and left-turn movements from eastbound US 23/ 74 traffic),

Location 7 (installed raised pavement island and poles to prevent left-turn and through movements
from the side street), and

Location 8 (installed raised pavement island and poles to prevent left-turn and through movements
from the side street).

A local citizen originally requested the improvements. US 23/ 74 is a four-lane divided roadway
with two travel lanes in each direction and has a speed limit of 55 mph within the vicinity of the
treatment locations. All side streets are two-lane roadways under stop (or yield) sign control. This
section of US 23/74 has experienced urban growth and commercial development that wasn’t
intended to be served by this type of facility.

The initial crash analyses was completed for the 1.7-mile strip on US 23/ 74 from the Jackson
County Line east to SR 1158. The initial study time period was from January 1, 1995 through
December 31, 1997. According to the initial analysis, there were twenty-five Angle Crashes
(including two fatalities) clustered at Locations 4, 5, and 8. The primary focus of this evaluation
will therefore fall on Locations 4, 5, and 8. As stated above, Location 7 also received channelizing
improvements but did not display a strong crash pattern in the initial spot safety project. The
treatment was installed as an attempt to solve the crash problem at Locations 4, 5, and 8 without
installing traffic signals on US 23/ 74. Please note that the initial crash analysis used to justify the
improvements differs from the crash analysis used in this evaluation. The final completion date for
the improvements at the subject intersections was on February 1, 2001.



Naive Before and After Analysis

After reviewing the spot safety project file folder along with all the crashes at the subject locations,
the crash data omitted from this analysis to consider for an adequate construction period was from
February 1, 2000 through January 31, 2002. The before period consisted of reported crashes from
February 1, 1997 through January 31, 2000 (3 Years) and the after period consisted of reported
crashes from February 1, 2002 through January 31, 2005 (3 Years). The ending date for this
analysis was determined by the available crash data at the time the crash analysis was completed.

The treatment data consists of crashes located within 150 feet from each location. The section on
US 23/ 74 that was additionally analyzed is from the Jackson County Line (MP 0.0) east to the
crossover at Location 9 (MP 2.07). Naive before and after analyses were performed at all locations
in order to test for crash migration.

Table 1 depicts the Naive Before and After Analysis for Locations 1 through 9, which includes the
directional crossovers, the crossovers constructed for U-turns, and the crossovers influenced by the
directional crossovers. In addition, the Naive Before and After Analysis for the section of US 23/
74 within the treatment influence area is also provided. Please note that Frontal Impact Crashes
were the target crashes for the applied countermeasure. The Frontal Impact Crash types considered
are as follows: Left turn, same roadway; Left turn, different roadways; Right turn, same roadway;
Right turn, different roadways; Head on; and Angle. The before period ADT year was 1998, and
the after period ADT year was 2003.

Table 1. Crash Breakdown by Location

Median Crossovers Percent Reduction (-)/
Summary Before After Percent Increase (+)
Location 1 0 2 n/a
Location 2 1 2 100.0
Location 3 0 2 n/a
Location 4 10 12 20.0
Location 5 9 3 -66.7
Location 6 0 1 n/a
Location 7 1 1 0.0
Location 8 14 8 -42.9
Location 9 0 1 n/a

Total Crossover Crashes 35 32 -8.6
US 23/74 Section 51 50 -2.0
US 23/74 Section ADT 18000 19000 5.6

Table 2 contains the Crash Summary for the US 23/ 74 Section. Table 3 contains the Crash
Summary for Locations 4, 5, and 8. The Severity Index for Total and Frontal Impact Crashes and an
Injury Summary are provided in both tables. A Crash Type Summary for the Section is also
provided in Table 2.



Table 2. US 23/ 74 Section (MP 0.0 to MP 2.07) Crash Summary

US 23/74 Section

Percent Reduction (-)/

Summary Before After Percent Increase (+)
Total Crashes 51 50 -2.0
Total Severity Index 21.74 11.54 -46.9
Frontal Impact Crashes 28 7 -75.0
Frontal Impact Severity Index 26.36 17.11 -35.1
ADT 18000 19000 5.6
Fatal Crashes 2 3 50.0
Class A Injury Crashes 10 2 -80.0
Class B Injury Crashes 9 5 -44 .4
Class C Injury Crashes 11 15 36.4
Non-Fatal Injury Crashes 30 22 -26.7
Crash Type Summary Percent Reduction (-)/
US 23/74 Section Before After Percent Increase (+)

Angle 11 0 -100.0
Animal 1 0 -100.0
Backing Up 0 1 n/a
Fixed Object 1 12 1100.0
Left Turn, Different Roadways 15 2 -86.7
Left Turn, Same Roadway 1 2 100.0
Movable Object 1 1 0.0
Overturn/ Rollover 0 3 n/a
Parked Motor Vehicle 0 1 n/a
Pedestrian 1 0 -100.0
Ran Off Road - Left 1 0 -100.0
Ran Off Road - Right 7 0 -100.0
Rear End, Slow or Stop 5 14 180.0
Rear End, Turn 2 3 50.0
Right Turn, Different Roadways 0 3 n/a
Right Turn, Same Roadway 1 0 -100.0
Sideswipe, Opposite Direction 0 2 n/a
Sideswipe, Same Direction 4 6 50.0




Table 3. Locations 4, 5, and 8 Crash Summary

Location 4 Percent Reduction (-)/
Summary Before After Percent Increase (+)

Total Crashes 10 12 20.0

Total Severity Index 33.54 4.08 -87.8

Frontal Impact Crashes 7 2 -71.4

Frontal Impact Severity Index 35.60 4.70 -86.8

ADT 18300 19300 5.5

Fatal Crashes 0 0 n/a

Class A Injury Crashes 4 0 -100.0

Class B Injury Crashes 2 1 -50.0

Class C Injury Crashes 1 4 300.0

Non-Fatal Injury Crashes 7 5 -28.6
Location 5 Percent Reduction (-)/
Summary Before After Percent Increase (+)

Total Crashes 9 3 -66.7

Total Severity Index 21.96 3.47 -84.2

Frontal Impact Crashes 6 0 -100.0

Frontal Impact Severity Index 19.80 0.00 -100.0

ADT 18400 19600 6.5

Fatal Crashes 0 0 n/a

Class A Injury Crashes 2 0 -100.0

Class B Injury Crashes 2 0 -100.0

Class C Injury Crashes 3 1 -66.7

Non-Fatal Injury Crashes 7 1 -85.7
Location 8 Percent Reduction (-)/
Summary Before After Percent Increase (+)

Total Crashes 14 8 -42.9

Total Severity Index 26.36 22.73 -13.8

Frontal Impact Crashes 13 2 -84.6

Frontal Impact Severity Index 27.74 42.60 53.6

ADT 18500 19500 5.4

Fatal Crashes 2 1 -50.0

Class A Injury Crashes 2 1 -50.0

Class B Injury Crashes 2 0 -100.0

Class C Injury Crashes 5 3 -40.0

Non-Fatal Injury Crashes 9 4 -55.6




As shown in the previous tables, Locations 1-9 experienced an 8.6 percent overall decrease in Total
Crashes. The US 23/ 74 Section experienced a 2.0 percent decrease in Total Crashes, a 46.9 percent
decrease in the Total Severity Index, and a 75.0 percent decrease in Frontal Impact Crashes. In
addition, Locations 4, 5, and 8 all experienced a substantial decrease in the number of Frontal
Impact Crashes and a decrease in the Total Severity Index.

Results and Discussion

The naive before and after analysis of the US 23/ 74 Section (from MP 0.0 to 2.07) resulted in a 2.0
percent decrease in Total Crashes and a 75.0 percent decrease in Frontal Impact Crashes. There
was also a decrease in the Total Severity Index (- 46.9%) and the Frontal Impact Severity Index

(- 35.1%). The number of Fatal and Class A Injury Crashes decreased by more than 50 percent
from twelve crashes in the before period to five crashes in the after period. The summary results
above demonstrate that when using the naive before and after analysis method the treatment strip
appears to have had a reduction in the frequency and severity of crashes from the before to the after
period. Although the reduction in Total Crashes was minimal along the section, the number of
Frontal Impact Crashes decreased significantly due to the directional crossovers.

Location 4 experienced a 20.0 percent increase in Total Crashes and a 71.4 percent decrease in
Frontal Impact Crashes from the before to the after period. The crash severity decreased
dramatically. The predominant crash pattern in the before period (Left-Turn, Different Roadway)
was replaced by a majority of low severity Rear-End crashes in the after period. Please see the
Before and After Collision Diagrams provided for Locations 4, 5, and 8.

Location 5 experienced a 66.7 percent decrease in Total Crashes and a 100.0 percent decrease in
Frontal Impact Crashes from the before to the after period. As with Location 4, the crash severity
decreased dramatically. The number of injury crashes decreased from seven crashes in the before
period to one crash in the after period. In addition to restricting side-street movements, the
channelization at this location also prohibits left-turns for eastbound US 23/ 74 traffic.

Location 8 experienced a 42.9 percent decrease in Total Crashes and an 84.6 percent decrease in
Frontal Impact Crashes from the before to the after period. The Frontal Impact Severity Index
increased by 53.6 percent, which is attributed to a fatal injury crash in the after period. The fatal
crash involved a westbound travelling motorist making a left-turn movement in front of an
eastbound motorist. One Rear-End crash also resulted in a class A injury in the after period. The
directional crossover did correct the predominant Left-Turn, Different Roadway crash trend that
resulted in two fatal injury crashes in the before period.

The raised islands constructed in the Locations 4, 5, 7, and 8 restrict movements for both side street
approaches. Motorists wishing to make these movements need to find an alternative route (i.e.
potential crash migration occurs). Therefore, the effect of the Treatment Locations on the
surrounding median crossovers and on US 23/ 74 as a system must remain in consideration while
assessing the analysis of the Treatment Locations. In particular, U-turn crashes had the potential to
increase in the after period because of the movements prohibited at the treatment location.



As previously stated, Locations 6 and 9 were constructed as part of the project improvement, to
allow left and thru-traffic to U-turn back to their desired direction. Note that bulb-outs are provided
to aid motorists in their U-turning movement. A combined total of two crashes occurred at
Locations 6 and 9 in the after period. It appears that the treatment intersection has had minimal
impact on the number of crashes at these two U-turn locations. The other non-treatment
intersections within the strip also appear to have had a minimal change in the number of crashes
from the before to the after period. Overall, Locations 1 through 9 experienced an 8.6 percent
decrease in crashes after the spot safety treatments were installed. Please see the attached
Treatment Site Location Photos. Photos are provided for Locations 3 through 9.

The countermeasure crash reduction for Total Crashes and for Frontal Impact Crashes at Location 4
is a 20.0 percent increase and a 71.4 percent decrease in crashes. The countermeasure crash
reduction for Total Crashes and for Frontal Impact Crashes at Location 5 is a 66.7 percent decrease
and a 100.0 percent decrease in crashes. The countermeasure crash reduction for Total Crashes and
for Frontal Impact Crashes at Location 8 is a 42.9 percent decrease and an 84.6 percent decrease in
crashes. As the Safety Evaluation Group completes additional spot safety reviews for this type of
countermeasure, we will be able to provide objective and definite information regarding actual
crash reduction factors.



Location Map

Spot Safety Project #14-97-018
Haywood County

Median Crossovers 1-9 Located on US 23-74 from MP 0.0 to MP 2.07

collision diagram and locmap.dgn 10/21/2005 10:21:15 AM
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Driving northeast at Location 3

Driving northeast at Location 4



Treatment Site Photos (Taken on July 28, 2005)

Driving northeast at Location 5

Driving northeast at Location 6

Driving northeast at Location 7



Treatment Site Photos (Taken on July 28, 2005)

Driving northeast at Location 8

Driving northeast at Location 9
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Location 8. US 23 / 74 at SR 1198 / SR 1243
Haywood County
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